Changes in serotonin metabolism in the rat brain on presentation of a habituated stimulus.
The levels of serotonin and the serotonin metabolite 5-hydroxyindoleacetic acid, monoamine oxidase activity, and the kinetic parameters of the oxidative deamination of serotonin were studied in various brain structures in rats after repeated presentation of a contextual stimulus. These experiments showed that presentation of the habituated stimulus was accompanied by increases in serotonin metabolism and the active transport of its metabolite in the amygdaloid complex, striatum, and midbrain, with no significant changes in the hippocampus or prefrontal cortex. Increases in monoamine oxidase activity in various brain areas resulted from different catalytic mechanisms: an increase in the rate of formation of the enzyme-substrate complex (a decrease in the Michaelis constant) in the amygdaloid complex, and faster conversion of the enzyme-substrate complex (increases in the maximum reaction rate) in the striatum and midbrain. It is concluded that activation of the presynaptic mechanism of serotonin transmission in the amygdaloid complex and striatum may be involved in the process of suppressing the biological significance of and attention to a repeatedly presented stimulus.